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ABSTRACT : 

PURPOSE: To calm operation sound by interposing an elastic 
member between the 

projection projected from a needle and the inside periphery 
of an dislocation 
regulating hole. 

CONSTITUTION: A needle rocks eccentrically while rotating 
accompanying the 

shifting of a magnetic field. When such a needle 34 rocks 
eccentrically while 

rotating, in each position, with the length of the gap 
between a stator 22 and 

an inner gear 40 as a diameter, the inner gear 32 always 
engages partially with 

the outer gear 36 of the inner gear 40 installed inside, 
and the place of its 

engagement can be shifted in order along the periphery of 
the gear 40. Though 


each pin 4 6 and 48 projecting from the needle 34 performs 
circular motion with 

the length approximately equivalent to the difference 
between the inside 

diameter of a stator for an electric field and the outside 
diameter of the 

needle 34 as a diameter, resisting the elastic forces of 
elastic members 51 and 

53, it does not cause contact directly with the inside 
periphery . Hereby , 

operation sound can be calmed remarkably. 
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*©iSHMt:KMT<5 <&©Tfc3. 


i ] nmz&mmft*m$iTz>ftmmj£? [0002] 

• lC«aW«fc*»fcfttMa*lfc*«*.£l'rt»» WH»©JHM!H«^fc©WT«.fo»»Bfi»&**- 

ttCttSftftL-TiBlfrrSt-^— 5r-XtS«A. ffi [0 0 0 3] B^CaVT.fcSfcnJfc^lrv:/!! 

B«4>T?r«T*>6. MEB»a*fcWfc»Kl/&**© fc»*-*TrttHMtt*-*fr-;u 0©fc«fcH1M* 

a^S. WEt-^-dr-XKRltitRHJRo^ttSW JO ^-kWSrf 1 2 SiRgU •^roUHfirfl 2®ftWCn 

tjHHwartittttit. MertMM*£HGMii *MPHP5#fflfr 1 6 ©tMHW&-rn t^-x 1 o 

V>T, jfoEfc^©****. R^fift&TSJKillW** Jg?l 4©*&fcHKSttfc»» ^Tirf l 2 ©rt, fl-H 

tta«aortfflfcoiiifc*»anfcWtt»«tJ:oT. ntes? i4©»HHfc*i*fcttirr«. *e:-e5« 

K3Ett»«I?L©«l'*#jEK#58ACJ:oTSefieffiC^ 1 8 ©#fiS3<;V 2 0 iwfilfft©iai8«j)SS:S51- 

c»»i-*a#sjKfea**i:t««T?*«. ::©&». 

[M**2] nftC9ttM#ta£1-«JWilB&? H»f 1 2tt«ft«»*6*9l***tt, 

t. KHje^OWIBC, ltBiHHBJfcfl»6©»9iasa 2> frl6lc»»an*. L*»t>, WP12C«T**3I 

-MTIItffc. MMiMrMTOWMMfclGoTaKl/fcrt U MMttM'bHMKSm'ft. *tT, MJHBIWl 

-^--xt, Rt-^-y-xfciafiaftfcSJtsn. 2©pjHfit0£ : fi 6©^^©s^tiafe-rs. z. 

MEMtoWlff i©»m»**T*lHA*ii*M*. M ©WttT 1 2 Q[ilCfttt**fte#£*CJ: OftVKB 

<D«lS«*?LKllJW*51tfcJ:D. iWB*Mr»W [0 0 0 4] :oj;5ftt*«)II^ir^I«t- 

HBIB»T*J:5KII*LTJ«*Hl***»^«<fc» j e M^©W£*Yy7M-i>J&*-*£bT. 021c 

-^iCfc^T. ME&T©****, R^tR^&JR w1^5&i*g**y:7flifc»*--*&MS8U WIS 3 ! 1 

*T*«fl*«HL©rtMt©iiiic^H»anfc*ttawt: 2 - 1 1 4 4 9 0 1 ut. re^i/fc. 

<fc?T. *a^«HL©+*f*fflt#»*fcJ:'aT«ffi [0 0 0 5] C©^«*iry^«4rf» ! 6-^tt» Rttfc 

[MM 3] jwt«*t*»^A«*Hii**6rt«'J>y f*n»©Mi6fl»?a4fc*iM.* , b©'c**. *u 

Tr*j*sn"rv»*MsMiixi42©ia«*^y^**» t. JiEsjwob, n«*er-x2 2©rtMtmi 

fr3 0, -tEBbfc"b©*6rtO, K«ffifr3 0, - 

[M&H4] JMt»««t, *Hi/t*-r»D, M*»^ 40 tt. ^-X2 2©WMBK»oTH««*lfc««fcfc2 

*©*&fcaW*±SttTV>aM# I JllXB2©?r£ 4, ■••(HT?B6«)fc5f«3'f;V2 6. -£ffic£bfct> 

^w^Mi?^-*. ©-c*<ifcsns. c©h^?2 orortMttt. u>^w 

[1$15] g&Mtttf. »T36>6lttt*fc«Sai« K»*bT*©WBfc*»©*3 2«R»J&flIWF3 4 

?Li*j«snc3i»:snfc«*©3-f;wt*Tr*<&M*9ii sa^f 2 o t#»)»ttiBfciR«ib. *©«r»?3 4© 

XB2©Bj^Yf -JmM*.-9. f*li&\Z, olWl?3 4©l*5#3 2 i:«#.£551-#3 6 tdr 

imtntmismn -x 2 2 wc-jsa^tfrtsiarttts 8 z^-rziutim 

[0 0 0 1] BWW4 0SMJW*. W. 1*3*3 2©*5fcR©¥& 

[**±©«ffl*MH *58Wt4. R^©#«ffl®^?t B. fl-*3 6©#$feR.kD, ^>*3 5 * 

Yy^fi'C^-^fcWrst)©-??), JEfcPMCtt. 50 [0 0 0 6] ±Efi'£>?I» ; F3 4*>6B, lfj^tt3 8© 
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T*CI, ^Otf>4 6, 4 811 =E-9 J !r-X2 2©|*1 
«BfcW*;fcR1ltt©*tt*BHL5 0. 5 2«t>ir, ffijf 
Sn-S nJIl7©l*J#3 2K. 0(6**4 0 

«#l£»l'KSBft«'*>. «#©#Sil;:#oT, fflE*M?l 
©+<fcl;:*fUT. fcf>4 6, 4 8»B«ntl«fTV). H 

ffi«jSK*ff5. a><LT, WP3 4jWEBU *© 
#ttfiftH£^ 2 2 tffl*fflHl^#*4 0 tOK«)=ft 
y yg&IISIc l/TB4BiMS«tt^6fl<MIKXnrr 

4 ooftfts 6 fc*KHr«*»£K *©m&£v>8l 

». ffl*fflI3lfE#*4 0 tZ\*m<t>i>!Wr?3 4 ©&!&## 

*n*©**£v»«Bf«ai;TjHjfcfit>D. -s^ft© 
[0007] c©#jS«. wnfttm*-?. ih^wi 

fc, fcT>4 6. 4 8*1, £{59SfW?L 5 0 . 5 2ftftiiSji 

timm-*©-*?. mm, mmtfam^vr, »^©me 

[0 0 0 8] HtC, 3-f;V2 6. •••'NOSiftW&it&ftBr 
H£?2 0i*»?3 4fc©m©!RHaiWK 

<&*©-*?, pift^3 4©rt#3 2 tajAtts^r-raia 

<6#*4 0 ©fl*3 6 t©W©«*-^-5*^ffi*-r-5t 
*S»t*©T, ft*3 6ttrti&3 2fc*ftin*.T, 

irr»feftfs#, d©is, tf>ijc©Bi^*m±-r5 
cia<, mm 5 o, 5 2+*ffi«!i©i*i^ffifc$sic 

[0 0 0 9] X. £©££«. #9W»C. It|*tt£9 
1/T, ft* 3 6^e>^*3 2\zm^®fcfrt?'Mt>-o1t%t 
STfcoTfc, H*©**RS*«**b't. 

[0010] e©* 3 but* 

^•^©rtafclelt***©**^***** £ t© 

5 TO* t y ftiS&f 5 -t^SM 

[?S93ffl#5fiS] 

[0011] *»w©ses, awsfsufctsfc*. 
-rnrnm*?® 1 &, £frt«6ft*-rei2£fttijSL 

©•waavi. 02 a. ^tt^?Lt^t©ffi^#iji^ 


3) #BB¥4-3 1 7 5 5 2 

#*«H*snTt>*. w. hi a. *s«w©-*S6«i 

ft. 02fc*lt«A-A»fBBC*a-rs*lft*6*fc»f 

waffSR^i-ftiWfflHje^ 2 0 1. e©@£^2 

©*9l*©fWMm*«IWr* U 3 4 

t. ^©njft^ 3 4©rtfflBfc*9«!Sftfcft*3 2 fc« 
*&5J:i:©T#-5^«3 6 t, tfWJt*3 8 fc ftffitf.it 

io rtjm*4 0£. mems-wo. «'C?pi»i 1 3 4Rr; 

rt«#*4 o «0f£©RMMMl:ttBft>bl/-Ci|»lfrr« 
^E-*^-* 2 2 tftBA. imBflK!>W3 4*6. 
ttEtilftftS 8 i¥mc?S»Lfc«8©£T4 6, 4 8 

*. iwE i E-^ir-x2 2c««-fcnn«©«fiaaiBL 

5 0. 5 2fca*Pf«CtlCJ:0, •frlWfiWlje^ 
2 0 ^Sttttffi-CiS'fcffiSbl'T. AWT* 4 0 ftiie 

C*V>T. IMHMk©#M6, 4 8©****. K&? 

t*tt««?i©rtHi©iiic*asnfc#tt»#ic* 

a? o. «a«i?L©«i»*ftfiic#**K:i-3T. a*aftT 

[0 0 12] SC. ±B©«£ia*©*DIHL3!Ftt*« 
Sff7 5fc, KH«*©l*Hlfc» *fEtWMIJW*&©R 

5i*ftStt, itj, *©»9i*©ffffl««a«*re u 
TMRbftrt*? 3fc«^?r«3!t»«tfi*.fcrt««* 

7 0 t, ttGBtt?&tf A«MCft0fftHfMUilcBtiC 

JO WBT3t»1-«t-^-4r-X7 2t, «*-^-ir- 
X»C@eg«(CiJ#Stl, MGB'&m72:©ttlint7 
7ft*f5ffi*W7 6t&1S^. MGKilT»6. 
-t©Bft¥Bt*«-r**ftfc*«Ufc«[*©K^7 
9. 7 9ft, «tetBAM©«B«l:S(t&nffitt©Sft 
^«?L 7 8,7 8 Cjfijff * C t K J: 0 , ttlBff<Ci*m 
WnBHA^t*««««T?B-£!«»bT. WiBffl* 

»*-*C*V»T. BB*P©***». HSfFtBaH 11 

*«^s*^iBL©rtfit©Bfc^msnfc#tt« 
40 wt^oT. ws«aa«?L©«t»*f«Efc#«*te*t»T 

[0 0 13] ±|B©iD^»fSl*J;0, 1^2 0©^ 
«3-fJW2 6, -fcJH*«EJ9«»n*t, fMHSIfAtX 
£U K9l**i, fi*&WWF3 4CfPffl-r*. cn»c<fc 
•dT. BJSimJ, HJt^OWBBfcl&o-CBftT*]!*. 

^4 6, 4 8©n«cxfmM?LA%iirr«©'v. a 

-MBftaBftffvo-a. *©l*]#3 2tt. rtfij#*4 0 

con*3 etcna^v^ftii^iib^c). m-&-r« 

50 CtlCi-sT, lHft-rat. ft. *!••©•«««», 
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uftttftneuk'rs. e©b. sttBMTLfi 

«u #©«»t?a*e&<tfcs. 

[0 0 14] JO 

2ilt £tfc&(W?L50, 5 2 t36ftLT01f>4 
6, 4 8 fc©«S«W»ft&*©*-C. «©£«». R 

1 C*t»T, *ffaHJiH-oaWB**T«f»»CttH 
-©#^S#UT»0, *&, B1& B2fc*fr«, 
A-AKHtftiS , r**rtl*»6»&HTr**. 01*. 

2 0Hrc«tt©iHMHje : 3\ 2 4J«-©HMfc»oT 2> 
«HKfcEttlfc6fl©ttttK<£s 2 6 (2 6 »1. - 

-, 2 6 co 6) B, 4HK«*M>2 4fc«Hfn«S*» 
2 8tt, *fte©«ttM>2 4fcJW:M , /P 
2 6 «£|»T«ttAt^T»«. M. JHBI1B«?2 0© 
ftflH ft. frBSft6 2 4 ©JKffifr 3 0 K «k D Jgj£3 tl 

[0 0 15] £©|WWH«^2 0©rt«t, 'J>^W 
WfCrtHIBfcl&oTlWS 2 ftRtffcftCMWf 3 4 
&£fi*ffifr3 0 &#ttttttBlCWAU BftHKtftft 

f*. l/frfc, ffilfWftfflLTWf 3 4©-85a*@£ 50 
^2 0©&fcL£8ffifr3 OlC&SISn&fSt;:, *•©« 
ABK«^f««BM-3 0 1 bJ»T3 4©-85t©K 

©x7^^y^sa*«stffi«**€r<-r*&», •?■© 
*w^fi«*/wcf*. a*wp3 4©^«Hfc^ 

U-XSBD, ttfc**LT **©*»* **3fcfc© 
icf*. 3EK, ^»?3 4©rt85lc. *©rt«3 2&« 
*£5fl-#3 6£, Hl*«i3 8i:*^rf*|*|fi!|#*4 0 
£»«U -£©«|3 8£ ; E-^^-X2 2fc^tfc2fl 
©tt§4 2, 4 4 ft, |*J#3 2©#$fcn©¥ 

[0 0 1 63 BLhfc*V»T»Wl/fcllJ*W:. *«W#fc 
±*»Efcfnic«fclW*Dttfct». #58?Jl©1$&Wfc 
mmt, TC1^3 4©*fiB*«-Jg©|fiBfcRjrr** 
iaWF£©ll&*liSfc**. £tt£M?L5 
0. 5 2B, ^E-^y-X 2 2 £&-r-ffi]©ffi!l®tR 2 1 
C. BBBf*©>|»<>t^ , T«»ttBfc»«Ufc-#© 
HBttKHBfr&rtD. £©5fctt8fW?L5 0. 5 2*1::. 
TOb?3 4*&. a**3 8t¥fffc«Rl/fc«?tb 
T©tf>4 6. 4 8**. IJfSnTlrJS. tf>4 6. 4 50 


®Bfl¥4-3 1 7 5 5 2 

©, SfcrfAfrSfiSS. ftt'J^Bl. 5 3*t, ^« 
SftftCifciO, #MH(ll:«()TB, tf>4 6, 
4 8tt^fiJi^I?L5 0. 5 2©*;j>*|BjtC, >J>^5 
1. 5 3©jWMjfc±r>TfrtfcStt. &Hft«6$nT^ 

5fc©-t?&5. 

[0 0 17] ftft:fA*tftt. ffiMt*©ftK a-aTJl 
ilAtttLT, *©#»*li»8T!**8*fc**<R 

[0018] 0 3a, *isw©ffi©siig0!i©iia5s^f 
>b©T?. xfkMM?L 6 o >(»fc*v»T. znizmmnr 

l)5li>4 6l:-««U Ke>$&S4tiHM7L6 
OCftHBfcWoT, i»raftfcT±3fcttt©3'Ol' 
A'*6 0. 6 cn63'T;P/^©fflfflS 
XffiSWHLrtBfflBCJMri/fcfeOT?**. «Iff©X4K 

[0 0 19] B4». *JM!©XKtt®*aifl©Bffit 

*T fc©T?, X^IM}L©g^ffl©1S*rR*&&fc'b 

©■?<&*. £©«£». if>4 6(c-wjhsu mm 
*«*tta*BL5 o©rtBfc±«anTv»*^***^* 

6 2tJ:oT. tf>46*. 31M?L6 0©+*ttlBl:W 
»Wfc*»Lfcfe©T*S. 

[0 0 2 0] c©£9^j^&j&«*B<E--*'©IMt! 
©»B*jRTB"C*D. B6B. *©6*2JWMrjCIC 

<k£jWE-F£jK-rH"e*a. 0*54(54? 1, 

54P6)B65Hfc3>f;V2 6 (2 6a>l> 2 6 

co 6 )©-*<■?. 5 6 \&tw*oim¥*±xxs=. 

3.-h7)mn&z. x. ^m*iRia##i»3'fji'2 6 

fc*tf«««£©*lfl]*wb, tf(i/>l. *6)«. 6 

JW3-f JU2 6K«41-*««ft*1". 

[0 02 1] J: © i 3 * IIS^^ y 7 r fi<{j«%-^ £S 
»Tf£«£, #S8 ; E-H©ia#(^oT/^X«ES2 
1^5 4©H(cqJiDU. ^EP^tHa£©/t;VX«SS* 
SSL-T, 2fl'f , 3lMK3'fA'2 6«aBi-«. jfef, # 
fi83^;P2 6co 1. 2 6co2©2«?54P 1, 54P 
2©Bfc«£E*W»lxT*a«rlfllK:«t«tWt. 
-f;W2 6col, 2 6o>2K5S4f*«**lt*2Blni 
to "3 T, 2 4 0 1. 2 4 0 2 \Z\tm%il> 1 + 

* 2 tfBS. * ©B, ffiffi^O 2 4 0 1 ©ffiffifr 3 0 a 
Nffit&O. «^fi»2 8©BtfSflCft«. X. 
<f2 4 0 2TfiWtJ6«Bf3j«K#©«tjl«. ^©«^t^ 
1+^2 ttHIWi? 3 4©-ffit3<!«b. -t©ffl»©m& 
I«S0ICF = |(* l+^2)/A} a /2 tf o©S-e^ 
3nsK§l**fPfflTS. fib. Att«ffitt^©»rffi 

«(. it o a*^©aa*ra&*. nsi : f3 4tt. mmm 

ft&2 4«l. 2 4 0 2 ©^InJtC^iib. *©*T««« 
BB«fr3 0©"fWftBK« , bBiEr*. d©ilg*. W 
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wp3 4©*±«fc**i*j*3 2<r>-mwhwmm 

*4 0©iSI«&BC*a^#3 6 ©-$£&<«#•& 
•5. L*"b» nJ«l^3 4©rt#3 2tai*ffll5I(E#*4 
0©fl#3 6 tHt*^^®0f«M±aSMj6©*TftO. 

[0 0 2 2] &»C, #»n-f;V2 6 0)2, 2 6o>3©2 
« : f5 4P2, 5 4P3tC, E£IC/WXttE£lffl)nL 
T«**2, i/>3£5S;£<*1*ai:, nlSi? 3 4#&§I3 
nTPSS^L'>2 4 © 2, 2 4 0 3©#Ip]I;:#®jU 

o2cT«)i«Pi««fr3 0fl!»f»iiiKa«fc»"b«jrr*. * 

CT, IfftT 3 40*±*IC**rt»3 2 0-**taj* 
JHBC**4 0©n«fflifi:&&**3 6©-8£A< 

tit3'()V2 6co3t2 6o>4, 3<;V2 6 a> 4 i 2 6 a> 
5. 26£o5£26co6. 2 6 a 6 £ 2 6 a 1 

jioutEESBUnb. »Krr**#*»*-r«. *©« 

icwii? 3 4 fc*f-r?.i»3i**%< 2 sni* 

[0 0 2 3] i(Oj:5fcLT, #fi8H^2 

fMW««#e»£-r«t. «&&*»?3 4fc*rr** 

*3ICW»*3 4jWH&U *©&4HKH&?2 2t 
rtM#*4 0 £©■!©*+ y7fi«*fffcLTH«» 
a*ttifi«6ffl'WMWIW5t» *-©rtft3 2ttftaiC 
M^nftAm«4 0 ©fl-#3 6 i*fc-«"ea*£ 
K *O«**lHra***4 0©»J*fcKh>TJKfe» 

»t?«*. sim^3 4*>e,5gfflf5#br>4 6, 4 8 

tt. #tt8#5 1. 5 3, 6 0. 6 2©5»55*tttb 

r. jhwuhs^ o©wstwftT3 4©^gt©^ 

ftftffi i © it gNSfttlii u ft K 

[0 0 2 4] *><U, MWM 0 fcttflfcTOW 1 3 
4©#«ft*jWt»-&V»lnffK**l«rtl3 2fr6ftft3 

6^«a^efeD, -ft*w©H«*3i*»*i-*. *© 

IS, nj»^3 4©W#3 2©#*trtfflJ#*4 0©^# 

3 6©*ft£©m£Pi*©¥*y:/£ktt3r«M% 
SSltS fc, fl««*4 0 ©HHB$&tt#S)«#©3iK 
iCtt*, («JSl^ 3 4©Mfc-ftMr*4 0©Mfc)/ 

o?»T3 4©«ft)fca«aauteii« , r«. 

smi- 3 4 ©**£ 6 0 , tfMBMMt 4 0 ©#&£ 5 8 t 
TSfc. «iIJttt3 0^©lCft5. fct, MM* 

4 0©fflAtt3 8#5ffiS*MV2©leI«rt£ft«fclj[ 

our h. mft<o&wimm\*&fm=i'f 

Aft* 4 0 ©ENBt*tt*©/WXMtt**£X.«C t 

•5. HR©t-^T*©ia<BBrt»tt«»fflfcfflV»6n* 


(5) ®H¥4-3 1 7 5 5 2 

8 

i>3-y-, *3Wi/-**©S« , b£«*BK:& 

■5. 

[0 0 2 5] H 7 B, *5!?a©JEtCffi©Hi6fi«sH£^-r i b 
©T. Hlt^L&*«fllfc*^Ttt, fii>^» ; F3 4 
#*, «ffi«*RL5 0, 5 2fc±oTllrtE*IH±Sn5i 
t(C J: (3, rtfl**tfH(Bnft£ft«fe©'V*9fc#. 
£©«£«, Katie, MM* 7 0jJWE-*$— X7 2 
«fcBer:|BlCHIRa*lT*0, 8fF*HSW*7 0©ft# 

7 1 £H»-&T£f*l#7 3 ft*?-5 U >iWKMWP7 
10 4 ft. IHKffl HJS? 7 5 fl^£?«fMttSJIW 1 EBEf 

* t , tUM U^ftlW* 7 0 ©H D £«*&*©# 

tt. «H**7 0©*<!**©Kft#lHfc. «t»4#t* 

r«nj*ii7 6K:«ianTffl*-r*. 0e*©e^*K 

ffl**&7 6£, *©aWfc*l»T79>y«fc« 
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